Systemic lupus erythematosus (SLE) is a common autoimmune disease with a complex genetic etiology. In the past two years, exciting insights supporting the proinflammatory activity of IL-17-producing T-helper 17 subset (Th17 cells) in the pathogenesis of several autoimmune or allergic diseases, including asthma, atopic dermatitis, rheumatoid arthritis (RA) and SLE, have emerged (1, 2) . High production of IL-17 is observed in SLE patients and several compounds targeting IL-17 have demonstrated marked clinical efficacy (1, 2) . Genetic studies have reproducibly demonstrated an association between susceptibility to RA and polymorphisms of the CCR6 gene, a surface marker for Th17 cells (3, 4) . However, to date, no direct link between CCR6 and SLE, has been found from genetic studies, although higher percentages of CCR6+ T helper cells were observed in patients with SLE especially in lupus nephritis (LN) compared to controls (5, 6) . Thus the current study sought to investigate whether there are any associations between CCR6 polymorphisms and susceptibility to LN.
In the current study, discovery cohort comprised of 500 LN patients ( (7) . The study was approved by the medical ethics committee of Peking University. All patients gave informed consent. Two intronic SNPs rs3093023 and rs3093024 known to be associated with RA with top association signals were selected (3, 4) and genotyping was undertaken by TaqMan allele discrimination assays (Applied Biosystems, FosterCity, California, USA) as previously reported (8, 9) . Direct sequencing was performed in randomly selected 45 samples on the basis of rs3093024 genotype (15 subjects with A/A, 15 with G/A, and 15 with G/G genotype) to determine whether rs3093024 could tag the recently identified functional CCR6DNP (a triallelic dinucleotide polymorphism of CCR6) (3). A total 5021 Chinese were included and the call rate for rs3093024 and rs3093023 were 99.82% and 98.94%. Both SNPs studied were in Hardy-Weinberg equilibrium in controls and patients (p>0.05). With the expected frequency of rs3093024 and rs3093023 minor allele (40%), we had a power of 96-99% to detect a 1.20 fold increased risk at separated stages and in joint. The frequency of the A allele of rs3093024 was significantly higher in LN both in discovery cohort and replication cohort as compared with healthy controls ( Table 1 , p= 1.32×10 -2 and p = 4.15×10 -2 , respectively). This difference became more significant for the combined groups (p= 1.42×10 -3 , OR 1.18, 95% CI 1.06-1.30). Comparing with patients of SLE without LN, increased frequencies of rs3093024A and rs3093023A were also observed in LN patients ( Table 2 , p<0.05). Dominant models showed better fit whereas additive models also showed significant associations between CCR6 variants and SLE ( Table   2) , consistent with the data from rheumatoid arthritis. And logistic regression analysis adjusted by sexes and ages also suggested that risk genotypes of rs3093024 (AA+AG, p= 0.02, OR 1.21, 95% CI 1.03-1.46) and rs3093023 (AA+AG, p= 0.01, OR 1.24, 95% CI 1.05-1.49) were associated with LN compared to controls. As the two SNPs were in high LD, risk haplotype AA also showed significant associations with LN compared to controls (p= 1.78×10 -2 , OR 1.08, 95% CI 1.02-1.13). However, no other phenotypic (serum creatinine, complement level, SLEDAI, proteinuria, and type of LN) correlations were observed (p>0.05). By searching ENCODE data, the rs3093024 was observed to locate in region of promoter histone marks in GM12878 (B lymphoblastoid) and rs3093023 is a cis-expression SNP for CCR6 in monocyte. In addition, direct sequencing of the functional dinecleotide polymorphism of CCR6, CCR6DNP, revealed the presence of 5 genotypes (CA/CG, CG/CG, TG/CA, TG/CG Page 4 of 9
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This article is protected by copyright. All rights reserved. and TG/TG). Presence of TG/TG, TG/CG and CG/CG was correlated with presence of A/A(12/15), A/G(11/15) and G/G(11/15) genotype of rs3093024, suggesting that rs3093024 and rs3093023 were in linkage disequilibrium with CCR6DNP, which has been shown to correlate with the expression level of CCR6(3).
In conclusion, the current data demonstrate a genetic association between CCR6 variants and susceptibility to LN, further demonstrating a potential role of Th17 cells in SLE pathogenesis. However, more widespread replications and functional assays are still needed.
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